THE genesis of the paper which we present to-night was provided by a remarkable case of pontine glioma which was under the care of one of us last year in St. Mary's Hospital. The patient was a boy, aged 14, remarkably intelligent, and quick to appreciate the various tests of sensation and of taste which were tried repeatedly during the first three weeks, and one whose answers we are convinced may be relied on to be accurate.
is alone responsible.
The boy, L. V., received a blow on the head on August 9, 1924. Since then progressive physical weakness was observed. No headache or other pains followed imimediately after the blow, but vomiting occurred seven days later. On August 31 he complained of severe leftsided headache, and he was then found to have slight weakness on the right side, with right extensor plantar reflex. He was admitted to the Bromley Cottage Hospital on September 3, where two operations were performed on the left miiastoid. Exploration for subdural abscess was carried out, but no suppuration was discovered, the last operation being done on September 21. He was sent to miie at St. Mary's Hospital by his doctor on October 31, 1924. There was then well-miarked spastic right hemiplegia of arm and leg, but no noticeable weakness of the right side of the face. There was well-marked right hemianaesthesia of the whole of the right side, head and face, arm, trunk and leg. There was conjugate weakness of both eyes towards the left, with coarse nystagmus to the right, left facial nerve palsy, left nmotor fifth nerve palsy, and tactile anesthesia of the left trigeminal area, but no loss to pinprick or to temperature sense, which were both normal on the left side of the face.
Taste was completely lost on both sides of the front of the tongue, and also at the back of the tongue on the right side, though on the left side at the back he could recognize sweet taste at once.
There was also bilateral paralysis of the soft palate, with very nasal voice, but the vocal cords were not examined. Swallowing and protrusion of the tongue became progressively more difficult, and the articuilation became almnost impossible to understand after he had been a month in hospital, while by this time the conjugate movement of the two eyes to the left was coinpletely paralysed.
No papilleedemiia developed while under observation, but the clinical diagnosis of glioma of the left side of the pons was easy. The spastic right hemiplegia of arm and leg without involveement of the right lower face, but with left facial nerve palsy, indicated the position of the growth at the level of the left sixth and seventh nuclei, thus accounting for the conjugate palsy of the two eyes towards the left. The total right hemianesthesia, however, including the right side of the face, indicated a lesion involving the left median fillet, well above the fifth nerve nucleus, and the partial left fifth nerve palsy indicated that the convolutio trigemini was involved in the growth. It appeared therefore that the disease extended at least as high as the upper part of the pons on the left side, while the bilateral palatal palsy pointed to the nucleus amibiguus on each side in the medulla being affected.
MH -N' 1 [Novemlber 12, 1925. How far the clinical diagnosis was justified will be seen from a consideration of the pathological findings, after which we shall deal more in detail with the explanations of the partial fifth nerve paralysis and the bilateral loss of taste.
A glio-sarcoma of the pons and medulla was found, extending into the left crus as high as the red nucleus and downwards as far as the lower border of the olive. In the centre of the pons, sections showed that the growth had spread to a considerable extent across the middle line into the right half of the pons, though the staining of the sections was in places unsatisfactory owing to post-mortem changes.
The sections of the tumour shown indicate a much wider spread of the growth than was to be expected from the clinical examination. Thus a section through the middle and upper part of the pons shows the larger portion of the right side to be infiltrated by the growth, as well as the left side, nor can the spinal root of the left fifth nerve and the lower part of the gustatory nucleus, with the fascicularis solitarius, be demonstrated to have escaped damage. It is practically certain that the growth increased considerably in extent in the six weeks after his clinical examination, during which interval he gradually became too paralysed for accurate examination.
On admission, examination of the fifth nerves revealed no motor paralysis on the right side, the masseter contracting well, but on the left side there was partial motor fifth paralysis, no contraction of the masseter or temporal muscles being palpable on biting, though the right masseter stood out well. On opening the mouth the jaw did not deviate to either side, so we may either assume that the external pterygoid on the left side was unaffected, or else that its weakness was counterbalanced by hemiplegic weakness of the corresponding movement on the right side. Testing the face for sensation disclosed loss to tactile sensation and to pin-prick on the right side-part of the general right hemianesthesia; whilst bn the left side of the face there was a dissociated ancesthesia of the trigeminal area only, light touches being unperceived, though pin-pricks and temperature tests were recognized normally. The explanation of this left-sided motor palsy and dissociated anesthesia of the fifth nerve would involve the occurrence of the following events: (1) The escape of the spinal root of the trigeminal; (2) the damage by the growth of the convolutio trigemini or tactile nucleus of the fifth, and of the motor nucleus on its inner side, while the main sensory trunk of the fifth nerve which turns downwards at a right angle into the spinal root was unaffected.
Of particular interest is the bilateral loss of taste in this case, complete on the right side, both on the front and back of the tongue, while on the left side the loss of taste was limited to the front of the tongue, the back portion served by the glossopharyngeal nerve being normally sensitive to taste. The loss of taste on the right side is probably to be accounted for by the extension of the tumour upwards into the left crus, where the central continuations of the gustatory fibres, or gustatory fillet, after decussating from the right side across the middle line, are continued upwards on their way to the thalamus in the neighbourhood of the median fillet.
Before discussing the explanation of the preservation of taste on the back of the left side of the tongue, while it was completely lost on the front portion, it would, perhaps, be advisable to recapitulate briefly what is known of the afferent path of the taste fibres. It is generally accepted now that the chorda tympani carries taste impressions from the front two-thirds of the tongue; the nerve after parting company with the lingual joins the facial in the middle ear and ends in the geniculate ganglion. Although the geniculate ganglion has nerve connexions with both the second and third divisions of the fifth nerve by means of the great superficial petrosal and Vidian nerve to Meckel's ganglion, and by a connexion to the small superficial petrosal and thus to the otic ganglion, it is inconceivable that these can furnish, except in rare instances, the central continuation for impressions arriving by the chorda tympani. (DiagJram of fifth nerve connexions shown.) Quite probably the great superficial petrosal conveys taste impressions from the palate to the geniculate at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from ganglion, just as the other main branch of the ganglion, the chorda tympani, conveys taste impressions from the tongue. Indeed, for many years it has been generally accepted that the central continuation of the chorda tympani fibres, and probably also of the great superficial petrosal, is by the pars intermedia Wrisbergi, which enters the pons between the facial and acoustic nerves and ends in the substantia gelatinosa around the upper end of the fasciculus solitarius, or ascending glossopharyngeal root. In 1906 Nageotte (Rev. of Neur. and Psych., Edin., Vol. iv, p. 473) studied the central Marchi degeneration of the pars intermedia in a case in wvhich the whole facial nerve was destroyed by a small metastatic nodule of carcinom just on the distal side of the geniculate ganglion. Although no degeneration was to be seen in the nerve between the ganglion and the pons, yet as soon as the facial and pars intermedia fibres had shed their neurilemmal sheath of Schwann on entering the pons, typical Marchi degeneration was seen, called by Nageotte secondary transcellular degeneration. (See figs. 1 and 2 in Nageotte's paper.) He describes the fibres of the pars intermedia, or nerve of Wrisberg, as ending in the median portion of a nucleus continuous below with the substantia gelatinosa surrounding the upper portion of the ascending glosso-pharyngeal root, and reaching upwards to a point 2 mm. below the convolutio trigemini. This lies dorsal and internal to the spinal root of the fifth, with which it is in close connexion in its upper part. He names this nucleus the gustatory nucleus, as it receives fibres below from the glossopharyngeal, in its middle portion from the pars intermedia, and in its superior portion from the trigeminal nerve, all three of which nerves he considers to possess gustatory function. Though the central connexion of this gustatory nucleus has not been traced, it is practically certain that, like the fibres of the trigeminal fillet, nervefibres are continued from the inner side of the gustatory nucleus and decussate in the middle line to run upwards through the crus to the thalamus as a bundle, which is probably separate both from the main fillet and from the trigeminal fillet, and which may be called the gustatory fillet. (Diagram of intralpontine fifth nerve connexions shown.) There is some reason to believe that the gustatory fillet runs at first close to the median line after decussation, dorsal and external to the posterior longitudinal bundle.
A man, aged 46, had a "stroke " one morning, without any loss of consciousness, developing suddenly loss of power and numbness over the whole of his right side. The right knee-jerk was increased and the right plantar reflex was extensor; there was total right hemianaesthesia up to the middle line, including the face, even a hard squeeze on the arm or leg not being felt. There was total loss of the sense of position in the right arm, which, as he said, " got lost in bed," and when lying on his right side in bed he said he felt " as though he was suspended in the air under the bedclothes." At first there was complete bilateral loss of taste, though the anesthesia included only the right half of the tongue and palate, but not the pharynx. The sense of taste afterwards improved on both sides, but as the pupils at first lost their light reaction, the lesion was probably high up in the pons, in the tegmentum, well above the level of the fifth nuclei. The bilateral loss of taste on both front and back of tongue and palate is probably to be explained by the thrombotic lesion in the tegmentum, which produced the dense cutaneous anesthesia by involving the median fillet, also damaging the gustatory fillet of each side, which appears to run close to the median line in the tegmentum, on the outer side of the posterior longitudinal bundle.
Indeed, complete bilateral ageusia-with the remaining signs strictly one-sided, except possibly bilateral facial ancesthesia-may be taken as evidence of a lesion on one side of the pons reaching the middle line at and above the level of the fifth nerve nucleus.
Bilateral ageusia on the front two-thirds of the tongue was also present in the case of a solicitor, aged 52, seen by one of us (W.H.) twice and carefully examined, in 1912. He was a very intelligent man, and his answers to the tests were quick and definite. He was a sufferer from chronic syringobulbia, involving many cranial nerves on the left side. There was total left fifth nerve paralysis, both motor and sensory, coarse nystagmus, partial left MH-N 2 * facial paralysis, left nerve deafness, and paralysis of the left soft palate and vocal cord, with diminished sensation on the left side of the pharynx. Taste was completely lost on both sides of the tongue as far back as the circumvallate papillae. On the back of the tongue be could recognize at once sweet, salt and bitter, though less acutely on the left side. There was no sensation of taste at all on the soft palate on either side unless it was allowed to touch the back of the tongue, when he named the taste sensation at once. There was no detectable sensory loss on the right side of the tongue or face to pin-prick, temperature or light touch, though the left side of the tongue in front was completely anaesthetic to scratch and pressure of a pin. This case illustrates the presence of bilateral ageusia on the front of the tongue, tlhough there was no clinical evidence of either the right fifth or seventh nerves being affected. Unlike the case of pontine thrombosis previously described, and the case of pontine glioma, the specimens from which are shown to-night, the retention of taste on both sides of the back of the tongue is proof that the gustatory fillet on each side must have escaped, and the explanation of the bilateral ageusia on the front of the tongue is probably to be found in the syringal gliosis extending across the middle line and involving the upper two-thirds of the gustatory nuclei on both sides, together with the whole of the left fifth nucleus and its spinal root.
This case of syringobulbia also illustrates another point of interest, namely, that for many years the patient had been subject to attacks of vertigo severe enough to make him stagger as if drunk, with at the same time the appearance of stinging pains in the left cheek and flushing of the face. These symptoms may be ascribed to the lesion involving the spinal root of the left fifth nerve and the left inferior cerebellar peduncle.
CONCLUDING REMARKS BY DR. WILFRED HARRIS. We must now sum up the evidence of the gustatory functions of the trigeminal, nerve of Wrisberg, and glosso-pharyngeal nerves.
In innumerable instances of facial nerve damage in the middle ear total and permanent loss of taste has been observed on the front of the tongue. I have also seen loss of taste in a case of geniculate herpes without facial paralysis, and in a case of gummatous meningitis causing total right seventh and eighth nerve paralysis, with partial right fifth nerve palsy; taste was totally lost on the front of the tongue on that side. Two months later the fifth nerve weakness had almost cleared up under treatment by biniodide of mercury, though the facial paralysis was still complete and the sense of taste was still almost completely lost on the right side. The findings in this case would support the view that the pars intermedia was the intracranial afferent path for taste from the front of the tongue. I have also seen taste on the front of one side of the tongue abolished as the result of an intracranial injection of the Gasserian ganglion in which leakage of alcohol into the lateral recess took place, causing temporary vertigo and vomiting, with nystagmus, and facial palsy which persisted for several weeks. In this case the loss of taste on the tongue must have been due to the involvement of the nerve of Wrisberg with the facial nerve near the side of the pons, and could not be ascribed to the Gasserian destruction, as only the inner two-thirds of the ganglion were made anaesthetic, the third division with the tongue having escaped entirely.
On the other hand, fifth nerve damage has frequently been found to be associated with loss of taste, and I have seen numerous cases of complete fifth nerve palsy with total loss of taste on the front of the tongue, and occasionally also on the back of the tongue, in cases of cerebral gumma, fractured base, &c. Doyle, of the Mayo Clinic, in 1923 published a case of paroxysmal neuralgia in which the sensory root of the right trigeminal nerve was avulsed, and later the glosso-pharyngeal nerve on that side also. After the second operation total loss of taste was found on the right side, both on the front and back of the tongue and palate. Taste was not tested before the second operation on the glosso-pharyngeal, but it can scarcely be suggested seriously that the glosso-pharyngeal can be the gustatory nerve for the front twothirds of the tongue. In this case there is no reason to ascribe the loss of taste to the nerve of Wrisberg, and it seems impossible to deny the gustatory function of the fifth nerve.
The most convincing evidence that I can present of the gustatory function of the fifth nerve, both of the second and third divisions, is to be found in the results of careful tests of cases of trigeminal neuralgia in which I have injected the foramen ovale with 90 per cent. alcohol, producing complete anaesthesia of the third division of the fifth nerve. In numerous cases the Gasserian ganglion has been injected through the foramen ovale; in some of these partial ganglion antesthesia has resulted, and in scores of other cases there has been permanent and total ganglion anaesthesia, in which all three divisions of the nerve have remained completely anasthetic to every form of stimuli. Analysis of my notes in which taste was carefully tested shows eighty-six cases in which total loss of taste on one side of the tongue was found immediately after injection of the foramen ovale, though taste was at once recognized on the other side. In some of these cases taste has slowly returned to the normal, in others it has returned only partially, while in many total loss of taste for months or even years has persisted. I have also seen bilateral loss of taste on the front of the tongue persist after injection and destruction of the Gasserian ganglion on both sides, though taste was still acute at the back of the tongue. (Diagram of nerve connexions shown).
How can these apparently conflicting results be reconciled, that lesions of either the chorda tympani or of the third division of the fifth nerve may abolish the sensation of taste on the anterior two-thirds of the tongue ?
If the postulate be accepted that the chorda fibres are continued centralwards to the gustatory nucleus in the pons by means of the nerve of Wrisberg, which, indeed, Nageotte's work conclusively proves, the question at once arises, what is the connexion between destruction of the third division of the fifth nerve and the loss of taste which so frequently instantly follows it ? Rejecting Nageotte's suggestion as insufficiently proved, that the lingual nerve is also gustatory in function, an answer to the problem may be found if we consider that taste is a complex function, requiring in manv people, probably the majority, the presence of common sensibility of the mucous membrane of the tongue and palate for the proper appreciation of gustatory stimuli; also requiring that in these persons an interdependence of the activities of the lingual nerve and the chorda tympani is necessary for the full development of a taste sensation, and that a lesion of either path is therefore sufficient to prevent either from functioning alone as a gustatory nerve. (Diagram of pons shown.) We should probably consider this the clue to the explanation of Nageotte's description of trigeminal fibres ending in the upper portion of the gustatory nucleus in proximity to the terminations of the fibres of the pars intermedia-and even of the glosso-pharyngeal-rather than assume that each of these nerves is self-contained in its gustatory function.
An illustration of the probability of such correlation of function in these two nerves is evident when careful tests of the sensations of taste are undertaken. If the tongue is kept protruded and gently dried while various tests are applied in solution to the side of the tongue, such as syrup, saline and quinine, the majority of individuals are unable to indicate, by pointing to printed labels, which of these tests is being used, though evidently some gustatory sensation is perceived, and it is not until they are permitted to withdraw the tongue into the mouth and move it about that the full sense of taste is developed. Occasionally individuals are met with who are unable to perceive any sensation of taste when solutions are painted on the tongue, so long as the tongue is kept protruded, though as soon as the tongue is withdrawn into the mouth the correct taste sensation is appreciated and named within two or three seconds.
